Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

( 1 1 )Publication number : 2001 -223403 

(43)Date of publication of application : 17.08.2001 



(51)Int.CI. 



H01L 
H01L 
H01L 
H01L 
H01L 
H01L 
H01L 
H01L 
H01L 
H01L 
H01L 
// C23C 



41/09 

21/316 

27/04 

21/822 

27/10 

27/108 

21/8242 

29/84 

41/08 

41/18 

41/24 

14/08 



(21) Application number : 2000-030043 

(22) Date of filing : 08.02.2000 



(71) Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

(72) Inyentor : UEDA MICHIHITO 

nJIMA KENJI 



.9 

iu 



(54) FERROELECTRIC SUBSTANCE THIN FILM. ITS FORMING METHOD AND 
FERROELECTRIC SUBSTANCE THIN RLM ELEMENT USING THE THIN RLM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem wherein 
crystallization is unstable and a perovskite structure 
from which characteristic can be obtained is not 
obtained when a PZT thin film as a ferroelectric 
substance thin film is formed just above Pt. 
SOLUTION: Material wherein .perovskite can be obtained 
on Pt at a comparatively low temperature of about 600° 
C is used as an orientation control layer on a Pt 
electrode. As material which is not perovskite, material 
having oxygen octahedron structure also is used, and 
PZT can be stably made a perovskite structure. 
Especially in this case, by performing oxidation 
treatment after these thin films are formed of non-oxide 
(metal state), the dense orientation control layer can be 
formed, and superior characteristic of the ferroelectric 
substance film can be stably obtained. 
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!( 2) 00 1-223403 (P200 1-223403A) 



[ if 2 ] B?lemic7)^®**a^ (Pt) Tft * C i: S-W ■ 
r.S(PbZr Ji , . . O3 ) 1 -r «. C: t S: itt® t r 1. 

x'hhzb 2r!j#® b -rhm^r^^^ztm.(mm%wm 
[ if 7 ] m%mm^wmm<^(r>m.m. 4JiLho. 7iy 

TfJ>I.C: i: 2r^fai:-t&if3?3S5tCieSl<7)^iSm«sS 
IS. 

[if*3S8 ] Bi)iS3SI^<>|j,^^Oxc7)ffi*{0.5tJLh0.54j.:l 
TT-ab&c: i: S:!tt®i:-ri>i«^6{cieKc7)^ig««E?l 
M. 

Iif«^9 ] friBii;[fi)*jffl)®Srls^-r-s.1^i^ 2- JSfatgJi 
iz^mAmwm-^i^-thmAbL. i<r>±.^zm^mi 

[if«^i 0 3 mimmmmtK ^nrxii^ vmm. 

(if«3Si 1 3 miiw.^mmmt)K ^^y^^^'j^oM,. 
y^y. ^:?yl!t'x-?x, fy^')imxhti>i-^M. 

vi t irnmb -thn^mmz^commmimfSifr) 

m^mi 23 mm^^mmmtfi. zm^t^^y, zm 
^i^-yyM.^ zM^^y9iv. zMiti'yy:^y-y. 

m Lfzmizmtit Libhzb X'miss.(^mmmim&i- 
hzb i:nmb-ti>m$mi2tzim(mtmtmmcom 

in^rR 1 4 3 S«fc , mzmmiZiSf^< b tljStLh 



m<r>^mmimmb, mi^icom.mbmim2nw^iz 
^ix-^'timm^ti^mfSLcomsib , sine^oEsoH 
(^miiMi:mtii-rh^iii&mtii^&bi)^t>^i>miki^ 

im^i 51 msMisimmmizxnmimmimm 

<0Ei6ie*«(iii)iiDK:«BfeW(cSi«n$^i, fioSJiESSiiS 

■CJIL-PZr/(Zr+Ti)ifc**0.52*^<b0.7OHT-i>&C: t Sr^f 

mb-ri>mtiimutztm</mmimmm^. 

m^m 1 .6 3 mi^mnrnwrnm^rmm-^mw^is' 

yMi^/Ua ym^Th -> X fioZr/(Zr+Ti )it*^. 52*^ <o 

iS*Jii5{ciESeo§$ism5illS^. 
[ff^jsi 8 3 mmwmmif. mismi\.z^am^ 

1 9 3 s^fc , mimmz'y^£< b ti^iiih 
m(rmm.^wb. mvim\<r>m&bmiM2<r>^f.z 

[if 0 3 mmMmm^zi, ^mtmimm^ 

«0El6Jl4*>'ij'-5:< i: t (100)ffiE|Si?rifr«. J: ? {^Sflffll 

SLr>mim%'^wmm:mm-hmAt^^^y'^ 

>-it!lSf*-5T fi.OZr/(Zr+Ti)it*50. 4A^A>0. 52 

[if«^2 1 3 mi^vmfmm.i'>^m-hnmt>^&9 

yf&l^lVa Vl!EffiT'*^T jaoZr/(Zr+Ti )]icm. bipt> 

0. 52<o^-c'$>i> ^ t immb-thmim'ii.zimc^iih 

[if^]I2 2] ^l^{4^Bg3&<. ltl^l(HC§e3S<;)3£i« 

m.wm^cr>m'&-}5&i,zii ^m&^ixtiz b Sr^snt-r?. 

(i9*JS2 33 3Sis««^ffi*^ mm2(,ztmom 
imwm^,ffiY6^-nm[zx Kim^^titzzb s-^st f 

[000 13 
[0002] 
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[ 0 0 0 3 ] . ]S».^iS«^$r*iJ«-r'« a y^^y 

[00043 «fTt>f-^>'S!v';l'3>'»i8(UlT. PZT) 
[ 0 0 0 5 ] Emttt-:>V>T{±. I^^CiSV%^ 

[00 0 61 L*>L^:3&«'^: fi!*, ffiaft^iiTtSHS 

[00 07] :L<r>i.o-Vrk^<r>\it. Sfiai^fSiS«±{c 
PZT$rm-t I. C t Tr^iH^rn j:^ h Btt-f TTo 

fo-r. Si±T't4E|fi]1tSiJffll7!i«®JST-J)«.tV'>^iiBSrW 
[0008] ::<^J: p^:PZT<7)iei6j«iJWc5a-^|.l«!5fta 

[0009] m\<)\twmmmff:^Wimwm-(m 

0, i^U 3 V'>x>'N— T'J)?). CiO>-'J 3 V^xy\— 11 
0±{c».Kfb&tcJ:-:>T«?!l;e.{flOOniiK;OSiOj Kll2SrJBfi£ 

fflv^T*^r70niiiSjecoe^?i^ii4^m-r-g.. iietiiEtS] 

tfjpim±PbZrJi,.,03(PZT)c7)x<7)MsK5rx=0i; LT , Pb 
TiOsdilTPTO) ^C■O^^TIIiiSr^T-3TV^S. 
[0010] t¥*Sa;j0yT-«S^fiMll4±/vittgPTOSr 

4±A.BT05rJBB!t-r&fc(lll)m-iSf^tC'Srl)±, w<7)BT0 
SriEr6)$iJW;ill6t LT ? A>{CPT02rm-t& fcPTO*<(ll 
l)m-iei6j(C^& d t $r7n Lt . 

[00 11] ciix^x^s^sm*^'^, w^mimx'\>m 
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[00 123 

[«BB*^fi?^tJ:ot-ri.ilfi] L.*-L^:*«^>, t^JRS 
WtwiefiJ? ixT ^SPTW4Pt±-C'?g« ti^a^k LT '^o 

ti:PLTiOffiffi]SlJffll<7)M:gT'^ST-|' t> tfOT'ti^t •> . * 
E(pHt*J«^116<0<^t LT^lf 4>iX7t«f4» 

[0013] laiKcti. isfwrnhn^mmc'^-^fz. pt 

13, PZTtomtcWRFV:/^. hD;^xy\-.y :J'aSrfl3i%, 
5'-y y b t LTZr:Tilt*n:lWPZT?:i56fflL-ft. 
•y :?^mi:X>'N'y ^';<?'XT'$)i.Ar i:S?<t;>y:^T-J) 
«0SLtJtS:9 : It L, X>'N- /:J'ff:l3S:10iBTorr ( 1 To 
rr = l. 33322X10' Pa). J5ARF^<7-S-1 
OOWfc LT^K^IISfeLT^^;. P]«£7)^frtcfcv^tPtiiLh 

L^rv^aitc^v^t: iim&<r>t z ^T-mx-h ■& . L.*> L 
^r*«4,, PZT<7)i^fifl:jaK*^PT0^:i:'(cJtLTlSi^::t 
i: . -:^rX'^K2aK?r±tf i. fc!HFtC650'CJ.XhT'PZT*»<?, 
<r>iiitkW^mz^j:& Z k , PZTc7)^:JJ-T'i>I.Zr*«PZTSr 
m-f SliriwZr02SrJg^U^< . CiXlCj: oTfiE^gS 

[0014] m\uz7jiLt:pm±m&»m(r>f^^^^ii 
it^B.m'jmmm%(>tLX\'^i>i>z hmh^^-r. ^oy^ 
ti^ Ytmhixf. 2e=2<)K^mzj^^u9urnx' 

i)-&Pb2 (Zr.Ti) 20btfO(222)®<Otf-^'*<l,^>iXl. . 
[00 1 5 3 IJUi^OJ: 0 tc, (af*ei«'j«filT-aPT0co}5irj 
i03i^i:Lt, ?t±.X'^im^i(^v>ifM.^j:mimhti 

hz.t\,zni.xw^mmm^ziihw.mmi^^t lt 
[0016] ttzm^tmmx'iiiw.^mmffimm/iSL^zi.i 
■^nx'h h i IT tima. ^ ixT <^ -r . is^± 

t't-oTV^Tt. 
[00 1 7 3 

if>. :i^^B^nmw^mcommt^mmi,±, mi corns 

lglc7)^±t-|gJt'^ii^clEl«]$'JffllJSfc, E|6]^lffll 
10 0 18] ttz. *^Bflom2£0%H3c0^l^mfiK 
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!(4) 001-223403 ( P 2 0 0 1 - 2 2 3 4 0 3 A ) 



A, -mit-i vi^^yM,, 0-zM 

1 0 0 1 9 ] 3|s:56HB<^SI3«5|BHOTKSim*3IK 
(0020]^/^. 2^5%BBiOm4tO?&B^<7)^mf4c^K 

[ 0 0 2 1 ] t/c, 2|s:5&Bjc7)S|5c05^BBO3$fSl:tfe?iM 

100 2 2] 

[0023] iaitCiJ<r^Tlt4SST-i> 0 , 2|s:|lt6<7)Jg® 
lT'«(100)®<?5Si'!;xVNT'AI.. 3«*6S«!T'35 •) > * 

wmm:h 0 s mL\.iif%mmm\x'mr-.r\)icm. 

52:0.48iOPZm)l*»A>^r«>. 10t4ll2OlEffiT' j> 0 . W 

;ttf*IIM«75J^SlT'«Ji$100ninCOPt,^IK*^4.^l., 

10 0 2 4] \:xi.<m^^^-thw^vm'Sk(m^-n 

[00 2 5] (ajSi-^x/NsrWCT-SO^i-. -'NMoBSft 
L. Ii$400ninCOSrfLi^«j3>-$-Jgfi£LTt6^«J3SrJgfiK 

[0026] w^x)^', ^mzi. ^mL\m-k9-f -j 

rJ'jtCiOWJtt^PtSr^-y-y ;^>'N- /:5'flE^]10 

nTorr. RF/'?'7-100W. xn-yStfXtv^ S«iaS=500 



[0027] {c)m^hms^wx'^mmmi:m^ 

[00 28] Wmtl,£XJ'<-y:^mi,ZXO, Ir-.TitttfiO. 
52:0.48<7)PZTiS«Sf*$-:?-y y hfc LT- X^^ yi'E:^ 
lOmTorr. RF>'n*V-100W, X/-^-y ^^XArt^^t/fXX^ 
t>hMS^(O^Mlti:9 : Ik t, mmisA=(>ocrccr>^ 

Txfm^xj'<-y ^{:mi&Lx'^mmmm9i:m&-t 
[0029] (e)xj-<-yifmizi ^mmiPti^—yy 

hfcL. XJ-<-yf&:^'iOmlorr. RF/n^V— lOOW, ;?.-'<y 
9ijXk[^ S^iSS= EjSiO^ffTT-lOO^fBlxy^ -y 
SrHIILT. ll2<omffilOSrm-ri.. 
[0030] tLtO J; ^ ^JfM*ao^^»^ai<7)^ 

i:£ORia(COV>T02. 3. 4. 5S-fflV\ SiaH-r&. 
[003 1 ] [12l4iEtfil$iJffll«i^i: LT . PLTSr t*>i.^:t 
%&cO^ISl:«:SM9T'3i & PZTi7)XiS[HHff*?riSm 
LTV^S. ^irtJ, PLT<om*#i:LTt±, Mi.tf;^'''? 
•y J: 0. Pb:Uifc*50.85:0.15OPLTM^f*:?r:?- 
ir'-yhktT, ;?.>'N'-y^E:?]10iiiTorr, RFyNV-lOOW, 
>^-''«-y:J';>yxArkK<li;<rxT-ati>l.l!lg«0ffiSJt5r9 : It 

L-TPLTfSIKSrSOnmltSL, W!mmmiil^^-t h , ^ 
l5atfOro-fe;<.t:J:'3PZTSr}gj£-r«.. ^^Oig^ 
«7)P2TcOJSB^Bl4(-4ll2(-^i- k 13 r , HI 1 k |S)^(tT-PZ 

hPZW#4,ii:rc. liJt, ffilSlteWa^U^ri-^P 
LTiOiEi*]ttk |5i«T'ib 0 . (in)£0f-^'*5g^x-»:v% 

T-(100)iEl6]*^l^lElii]'ffiS:4f k*^^|gX'J)& . 
[0032] P3«E|6l$iJW«^k LT . BSTSrfflV^/^lS 

^(nmummmx-h ■& pzrcoxigBUf^i-flf * u 

Tl^l.. ^la. ie[6]fiJffll^7«BST<7))e^ff k LT14, 
>?..>N- .y ^mzi. 0 , Ba:Srlt*«l : l<OBST^«s^ 
:?-y'yhkLT. >^>'^••y :?E:^110inTorr, RF>'n*V-100 
Xy\' y:J';*'XArkK<bX7'Xt'$)I.K^<7)Slfiit2r9 : 
1 k L . =600X;<O^frTT-500fj.'[a;^v < -/ ^' $• 

^ifeLTBSTffH^SOniidtfllL, El6]»lW^7Srm-r 
-ewfit, H?a:Wo-fe;:?.lcJ: OPZTz-m-t*. Z. 
<?5JS^OPZT<7)^Stt«ll3C5^-f kfcOT's C:<Oi©^tC 

ti. tt:, El^ltt«ll^L^v>BST<7)iet6]ttgr-?-0*i 

«f£L, (iii)m-ieisi)K5r#«.::k*Hr8grj)o7t. 
[0033] a±<^zbi}^t3. immms,(r>(xx!rcmk 

•t-t,Pt±(C^or;^;<?-Y hAit#f>ii|>«iH2ri2|6l»J«Ji 
7k LTfflt^ft w k t J: 0 . PZT*-(i,c?)rpWt**± t'Sr''^ 
«l^iaeT'J>l.600-CT't,'<nyxX7^ MSStOPZTS-^ 
SLTt#Swk*^tET-J)-?;rc. ^Tt, PZTtfOieifiJtta 
£r6|$iJ1»JB7<7)Ei6ili$-^<7>^^8l>ic-r 
ffll®7E|Sl11SrSiJWt&,I k T-PZT<0E|6|ttS-^,^-r*; 
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0. f-^^Kt*^-?;^. ^>^)l'm:^hay^^M. ■ b' 

[0034] mzmiiZHMifiimmm^t lx . nozi 
m\'^t:m^e'm^m,imm9X'hi>mff)m'^m»mm 

^5riSLTl->l.. ^ffc. iErS]$<Jffll)17<7)T)02«O}B^# 
hfcLT, ^>'^'•y^E:^IlOlIlTorr, RPy-CV-lOOW, BSg 
TT'15?Jm/N' -y ^' ^HJg t TTi fiP.$r 1 . 5nmJt^ L . 

j:v>*i. :^mmcommi<oTi0iC7)mm.um<r>i;i}^j: Kim 

J: 'O^SMfSieoUit's^^lzm^^itX'^ i>Ztt, Mim 

cot^mwrntzx K) $ (>izmm-^i)^m-rfz>^x'h^. TiOj 

PZT*s|glcomgT-*i.PtiUbtc^^-r «, c: i: t ^ri, !t 

m2eomm.i3mt Lxii:^m<^mmix'i,i^s,'ti t l 

S^it-r 1. 7ti6{C , :&ST m^mzMit^^j: t'X'B.9m 
imLXi>X\>\ mz, Ti^l8i**10nDiJjLhJ:Ji»-^Jl-^C 

iU-T ^. ;coj:ei^Ti«0|£gitliTi**Kft$iltTi 

l4StftrT'iO?si3t&a5rJfeL/>::^*«^ia^PZTM^tt^w 

nm^TX\ 550-C. SOmint t^.:, 
[0035] Cc^%^OPZT<r)gB^Btt«[l4tI^-rt 0 

PZT*s*#<5<l!t. ElSJltlCOt^Ttd. «T<?)(110) 
h - ^' *<l,<i>fxi, t, (1 11 ) £7) h*- ^' *^®sbT 5S V ^ 

•^wtdq^JHBLTt^^. PZTOSfBfliJfC'ftS'^ar;^ 

hmmiic^m(0M.tLx. j\^^jimmizt5i,fi,mm 

i}^it<7y<.uyxi}>( hi^imizm^-timmir^-rh 

[0036] mzmmzP2j<r)mfSi7tmx'hi>ir0iffM 
i^mmWimmt^f^imsizTjkLtz. m^mmminirff) 



W, eE#:a-ffOJ:, X>'N*-y:?Xf;?.ArCJ:0, S«?Se=m 
i&<7>^^TX'30fmXJ-< y SrHSfi t T Zr»^IK$-3nin«l 

<7)PZTJ^bKcoiIb91c, ^z&T'it^i:teh.«.::ttJ: OBS 
fb S iUrOj i: =5: & . «OiS^<?)PZT<7)J£attl±ll5tc^-r 
i:ii*)X'f)hi}K 04<O«^t{iS=5rO> PZlti^'-c^fo^ 

i}iZ(oy)U^^^ hmmtm{&LX\,^i>t:i^. y\M.o^» 
n r ffl t & :^3!p'x ;7~;U^-6<){cSST*> ■& />:*^T'J> 
PZTco^n:^;;?.X7-f \-m&Lt/^Ptm±X'^^m 
'5:WBtPZT+cOZr*«5fetc:Zr02 Sr}g«-t«)Jt«>t4ajH^L. 

[0037] JaJb<^*Sm*^4., '<oy^;<7-< hJ3hOig 

B?(t^>?.S'>A, zKfkiS, -S!ft;;^x. -grftx^uyu 
[ 0 0 3 8 ] ULb. ^mmcommw^mm.i^mmm/ 

Jt3(8E6*lfflcia«O600-Ct?fiT-tPt±lC'<.n7';^;iif>f h 

^ayx/i^ hpm^mtx^^^zfb^mx'h-i 

fc. ttc. PZT«E|fiJtt«iE|6]Siiffll®<^Et6lttS:'^<?5* 

tmrntitzifi. ieifiisijffliJicoieiinSrMW&itT'Pz 

[003 9] ^3t. i^^\=iy:^A-< hi^mX'hriXi,, 
T'::ix/iOfiJK2r^fi£L/->:f^(cBEft:*!iJ15rS6f r 

[0040] ( mmcr>mm2 > S6is*iiss<7)j^.^2<7)^ 

[ 0 04 1 1 =5rfc, *IB6fi«0?g.«g2T-{i3S^«t^lR3R 

[0042] 06tC*jV^T , 6Hi«IS^ffc^ffi3R^T'$> 

eTlimmX'h*) . *IIS6(7)?BS2T'{iSi'>x>'NT*J) 

'S:is.?mm%'pximm lx m& ttzm^ \M»nwiiti^ 

v^ymz, mtimi±if^9i.m^^miu>cvm) tzx 

62ff)±.mtzl>1^X'^j:<mmi,Zi,mA^tl, fe»*63a.63b 
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VN- ffitC J: 0 L ^^c/i ^ 1 . 5nin<7)Ti l> . 69 

itt'^o. 52:0. 4ac?:)PZTji]K?&>A>^^ , mmic^wtzrh 

fzm^^xsiCrSi O2 (SOG) r h o ^.11^71 ti^PgP 5:^ 
1) BXdi^72a . b ^ L T >e iX^'ixm(n%W() t 

hh. m±mu^x'h^. ife^^ssa. m'&ms. mm 
m\<7^nmi. w.mmmb^. mmM^mm^, 

[0043] mt^^^Th 0 . SS62c7)-as^K^*L 
lli«^0?^®T(i. *6^J163a. »14tt:65. ^^M^. m\ 
0, ^S^71:;!?-'4'Sg^81^7)±(C>^ST'^$fl^^hT- 

[0044] mL(^mm(^^mmm^m=f'^z-^\^x . 

[004 5] mm':ff%m(^mmcom^mmmm^(o 
mm-nm^mm-t^mx-hh. ^iDia7t3iDi^T. mei: 

[0046] {^)S\^s.^\t-h^j:hmm>2z:mLmm 
^CX'\jJLVBi^mt L . ^Of^LPCVD^^tC J: 0 J^Ji200nm^OM 

iz:^^^yi$^mi^zx w^smmmt. ^-mmeb^m^-t 
mzx^^-j^m^zx^ptir^nmmmL. micomm 
i^m^-t^. mzmtif:^^^ y^mzj: os^t-ti^ 
\.5mfmL^mmmes^m&^^. mz. m^i£:^ 

>'N'v^S(Cj:0«itfS«aS600-CT'Zr:TiJt;^?^0.52: 
0.48OPZT^mL. ^i^mfiM69^m-r^. ^ 
Effi]®J^ii6ST'S>i>THi:;^ISai^PZM]|il9tc^ 

Ti02 1 grr>T t . fit^(3XM- y ^'ffitC J: OPtSrlOOnm 
itSL. m2comS702:?efi£f 
[004 7] (b)CTt(fU>^':^h7;^;^S:jefi!cL. mt 

9. ffi[fil$ijep)i6S$r>'N-rJ'--y^LTmiomffi67^Sai 



[0048] (d)fi?9i.tf;^ey^:fl5tCi OSOG(Spin on g 

SOOnmCOSiOatCi 0^^li7lSr?g«L3^oa. MitfUi^' 
xh^::^:^^m^^xmz,m\^Kct^i>zX 0^IIii71^'> 
x.y hXv^y^/LT. ^□gP80c7)^M@71^K^*UT 

mmez^mtbi-h 1 1 hizmmMti^^2aj2bi:m^^ 
[0049] (e)mti:^7i<,mit:^v^j^yi^mmizxhm 

:^rttx .y -f- y iJ^tc J: 0 Si ^ ^ ^ ^M62^ SS-ftx .y ^ 
- >'iJ'-L. 4'^a8lSr?FML. ^t^'hm,32:m^^ ^ . - 
^ic. *iSft;!7U^A7k?§?gtcJ:^M:^3l±x.y^V:?' 
(i. ^^mco:si^y^yyx^i'mit>'Vz3y{t^'o<^t 

X. X ♦y ^ y ^P^'MJ^ji^^'SA^T jiv^Mfbi^ U 3 y Sr $ 
fmLX\^^hfzi^. lfe^^63a.b$-x.y^yiJ''^;^^fc 

. ^x comnmi^mmtmim i> l < tii^^ii 

71 izmhtl . g:K62^0X ^y f-V ^^t3X -y V h tCg^ 

[0050] (f)miiKai^72a,72bCC^a^'fLK^73a. 
73b^fi?iJ;itf>f yi/'^AtiiOJSSE^tggE-ri), Kc^. 

msii3siMm^mma!,^mA{:zim^ixx . 
[005 1 ] oh^j: d^j:mmi7mTmmi^mmm^ 

[0052] mzms^mi^x^^mmcommicrmmmi^ 
mmm^comi¥WMiz-y\.-^xtm-th. 
[ 0 0 5 3 ] msi^zis^^xmetm—mzims 

[0054] msizit^mmmmwmm.i^mmm^ 

X'h h Ja^S-fe y^^zn L . Tr^ ^ (r>l]mJkf)^t^t^->fz 
^B§, 5^iSSf2^^fM69l^^(^tiTffllCl?l?IfD:^*^ ±ffll 

J: 0 m2col;«i ^ m\comm<7:>mz%&&t^± t . ^ o 

[ 0 0 5 5 ] ^mmmm(^mmwm.mm^x^ 

a. 5^i^m#:?illT'J> |)PZTOZr/(Zr+Ti ) COJttiO. 4M). 
fz c !}$(CPZTc7)Zr/(Zr+Ti ) OJttiO. 5-M). 54^0SO*MtC 

[0056] ^mM<r>mm2<r>x o^j:'^y^t Lx<r>m 

-OT'J>l». PZTl4Zr/(Zr+Ti)it35?^0.52J: 0:^& <^'S» 
t ^i'Bmmtf^'r h ^ rf -^yw^-^^yuy -y ^ (cS^^t 
m.ijSM^m^±t<Ki:h(r>^t. C<7)Zr/(Zr4Ti)Jt 
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(lll]ffl^|6]t'J>«.OCWL.. "rhy^i^/l-mmco^ 
izn [001 ] f*:Sri6]T'J> -z-ti, i /o Ji-yu V D t' •/ ^ <^j^ 

Tt:. iCOi d^PZlco^Sa^BttSrlf •&tcaZr/(Zr4Ti)Jt*^' 
0.52*^^>0.7fiOPaT-J)& J: 3 L. ^B#icEffi]tt5- (111) 

commx'ii . mij6^x'R-:>m ^i^f^ii^ttAJ^ ^>fL & o. 54 

mMzti'^-^(,zli^<?^Wi\^iii:{m)fth.ZtX\ P 
ZTi,CWffl«KH(*IT-ft:^«0E1IS?S*-'#<?><xi. (11 
1) S.f^b-thZti3^mX'hr>i-z. ttz. ^a^XA 

^ h a^(r>mm(7)nm^si[^Mmm t -thi^-^izimm 
j\mi^mmm^mz:S'ri.t^FBmm^:m^^h:ibx\ 
^mtx (iii){:^visi6]Sr^^^pzTigfls-^sc *«r 

[0057] J-Xh. 2|!:|IMfi0je®c03£iSm51MS^ 
ti, !|t(wffiiS]SiJffllJilcJ:0KiSm(fcfJSOffil6]1tS-(n 

Diz^^miz^f^itLib. mmzmnmims^x-h hn 

T<OZr/ (Zr+Ti ) Jt*^0. 52*>4.0.7c7)^T'J> & i -3 (C LT ^ 
[ 0 0 5 8 ] ^rfc, 2|s:|IMfiOJg!ST'{i:^ISmS¥ffil3f5-T 

[0059] immcomms ) ot. ^%m(^m<rm 
m(mmffmm.w.mmm=f-i.z-y\.^x w^m- & . 
[0060] ^m^cr)mm<r)m^i^wmm^iimmT 

[006 1 ] ll9(i2t:||J6iOJe^ir)E^T:?^iJC-^ 
ll9lc*3V^X50«^EEnSD#^S-CJ>0- ieJ873 

[0062] mi^zii\.^XW.2cri^t^\ff)mM<r)mz 

Wimwrnrnz-^^irim-th):.. 
Em^mtcj: ^m%%wm^p^mz{i^-)ii)^^-th. 

w^O^. fl:l^:^r6itcJ;-5T5SIStlf*:SIPliEffi- ?l5g<7) 
E:*j5:^-r-S.3&', W-Jf^§R5-fl!l£-f 
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t [0063] C:<Oj:-5^rT^'^jLX-:}'i:LTKiS1E«5 

i) coii-&tcaiefB«os:&tt*>'K<^i)/ci6, pzm^iizr/ 

[ (Zr4Ti)Jt*<0.4*»t>0.52«|SJT-S>'S.J:-5{::L, ^{c:*^! 

ffe MWjeS3T-t40.5(ciS^L^c. i^^CvieOJ^^lctiSfBO 
i4 E|S]ttSr(100)tcaj;i«)yc«)C, HSfiOJ^SlT'^'^^fcJ: 

P ffliJi5r^arx;^>f h«^:itc-r.S.ii-^tcli-?-<7)iei6]*^'(l 
oo)5r^-ti,J:d{::-r&c:tT\ PZitd tfoffl^HrtT 
S*<?)ffS^**#*>ix-i.(100)ffi|tnSr-*trEl6ltti:-*- 

sr hZti!MmX'h'>tz. 

[ 0 0 6 4 ] tjLh, :i?^mm(^mm3<mmm.i^m^^^ 
T;?'^iX-^'t LTUfflf ^.J^^tc, mzmm 

I f<E^ffi<OiH«S-Zr/(Zr+Ti)ifc**0.4*>^>0.52T-J>l. A a 

>z tc-r a t i: t mnmt^mmc^mf^ ttx (loo) sr^ 
s i>rziibiz. m.\^mmmt tx^^iiy^/j-i hmAim 
n v\ ieis]si]ffliJB<oieioi*i(ioo) srwr «. j: d c-r 6 r t 

<r>x'hh. 

F [ 0 0 6 5 ] ^rliJ. 

n <r)m^.tLxi^n%ym^iz':)\^xi%mLtzt>K nmz 
z umzmwi Ltz^^msmx-h-yx t . mmzm^ 

; [0066] 

[3|HBW$&m] tLh. *l6H3coSglt7)fgHflco3i^<tell 

r mRxf^com^-nmx'ii. ?tm\<n%m±.'^mmm 

C t L-T. JtiKW(Sia«o600*GmT-t>Pt±{c^Dr;^^ 
I ^^c, PZTc7)ier6]tttiE|6]$iJffliS«0iEl6]SSr-5-O 

s^aifrr^.:^*^. i^l^a^SlJfflwa^oiH(fiI^^|Jffl|■t■i.c:t•c 
pzTc7)i^|^ilttSr^.s•rl. c: h ij^X't h . 

[ 0 0 6 7 ] *l6BB<?)SI2<Oj*B^<7)3SiSmf?K 

LT , '^)\mm&m^^-rhn^^^{p\^mmh lx 
X •thii<r>X'hh. 

? [ 0 0 6 8 ] . *?6H^<7)^3c7)^B3i0^iSmflK 

0 &u-f-oje^:*rj£T-i4, l#ic|g2<o?6Bflco%iM:«s^K 
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[0 0 6 9] tfz. ^%m<o^co^B^c7i^mm.ii^mss 

yi-Ki:k'(7)-^ytt Lxmrn-r^^izsm^jt^mmw 

wmm^mm^mi^-ti>i>cr>x-ho . m,zu\i]n>mm(,z 
J: 0 mmi^mmtoR^^ am) tcfiBtwcieisiii- l 

if>. P)^fc:^iSffi«sSffiri)&PZT«0Zr/(Zr+Ti)JtjW).5 

2*^ 4.0. 7<7)raT'J> & J: 3 C U T JSe^sfflit ^ V a >- 1 

■y^'t-fhztizj:*). ±mwm^^it(oB:n^j:mm. 
immm^%:tm-r?,Lcox'h*)\ mnizmm-^zt 

±t(hi.<r>x-hh. 

[ 0 0 7 0 ] ■^^^mmboimmmmm.wmwk 

S^tCfet^TW. ^IJim(*^KSI^t LT»tCT^'f-i 

jtSriS«^&t,OT-J>0, !t#tc^mmjilKT'J>-5.PZT 
^?)MtftS-Zr/(Zr+Ti)Jt56^0.4*»^>0.52T'J>I.J:'3KUT 

ffMs^tLx(m)^nhtzMz. mmmmtLX'^ 
^■i-i>ioi,z-rhztx\n\ mmmi S:*-r * 

(01 ] *56^wSBl<!0||itiOje®tf^lSl|;f*arJKtfOS 



[021 ffirSj»JW««$-PLTt U;t«^<oPZToJiftttltt 



[03 ] E[«ij$iJffll«i|siSrBSTi: LJti®^<OPZTtfDSattia 
[114 3 ieiS)»J««ip}SrTi02t L-t^^<?0PZTC0lgatt 



[US ] ieiSlSiJaWPSrZr02i: LTti^^tfOPZTfiO^fltt 



[073 Plllli£tfOjeS2<^SiSm«!5iffiSg^<0$8ji:6-^ 



[118 3 nmi&(mm2!fymmimfSk%=f-<r>^^wim 

[01 0 3 «!*S1fifia|i7)^l^<*SM^^<7)if^Biffi0 
[0113 Pt@Lh'^je«L3tPCT<OSattiJiBB0 

[«F#<7)ijiBH] 
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